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Diagnosis of Smallpox

Smallpox isa disease that can be easily diagnosed by the
aver age health worker. In this series of dides, typical
cases of smallpox are presented. Such cases account for
9 out of 10 patientswho are seen. Because smallpox is
sometimes confused with chickenpox, pictures of

patients with chickenpox areincluded for comparison.
In the post-eradication era, the detection of a case of smallpox
isa public health emergency.

* Notify the health authority immediately.

* | solate the patient.

 Vaccinate all contacts.



Smallpox isa disfiguring disease. Three out of ten cases may
die. It iscaused by variolavirus. Thediseaseis spread by
secretions from the patient's mouth and nose, and by
material from pocksor scabs. It istransmitted directly from
one person to the next. Close contact with patients, or their
clothing or bedding, isthusrequired for infection. A patient
who has developed the distinctive symptoms of smallpox will
have been exposed to the virus about two weeks previoudly.



After a person has been infected through exposureto the
smallpox virus, a symptom-free period follows. Thisis called
theincubation period. It isnormally 12 daysin length but
may beasshort as 7 daysor aslong as 17 days.

Theillness beginswith fever. The patient feels sick and has
symptoms such as head-ache and sever e backache.

A rash appears after 2to 4 days and progresses through
characteristic stages of papules, vesicles, pustules and finally scabs.
The scabsfall off at the end of the 3rd or 4th week.



Therash appears 2 to 4 days after the patient first becomes
Il with fever. On thefirst day of rash a few raised spots
called papulesappear. They are usually seen first on the face,
and subsequently on the body and extremities. On theright
side of thispicture, a few small papules may be seen. Unlessit
Isknown that the patient has been exposed to thevirusor in
contact with a smallpox case two weeks befor e, one may not
suspect the diagnosis at thistime.



On the second day of rash, more papules appear. Although
they differ somewhat in size, notethat they all haveavery
similar appear ance.



By day 3, therash has become moredistinct and raised above
the skin surface. Fluid isaccumulating in the papulesto form
vesicles.



By day 4, thevesiclesare moredistinct. Although they
contain fluid, they feel very firm to the touch. When
broken, they do not collapse because thefluid is
contained in many small compartments.



By day 5, thefluid in the vesicles has become cloudy and

looks like pus. At this stage, the pocks are called pustules.
At thistime, the fever usually rises and the patient feels moreill

than before.



On day 7, therash isdefinitely pustular. Note that the
pocks, although varying somewhat in size, all resemble each
other in appearance. Therash isnow so characteristic that
there should be no mistake in diagnosis.



During days 8 and 9, the pustulesincrease somewhat in
size. They arefirm to thetouch and deeply embedded
In the skin.



Gradually the pusutlesdry up and dark scabsform. The
scabs begin to appear between 10 and 14 days after therash
first develops. The scabs contain live smallpox virus. Until all
scabs have fallen off, the patient may infect others.



By day 20, the scabs have come off and light-coloured or

depigmented areas ar e observed.

Over aperiod of many weeksthe skin gradually returnsto its
normal appearance. However, scarswhich last for life may remain
on theface. Such scarsare an indication of previousinfection with

smallpox.



In thisdlide, the development of therash isfollowed through
consecutive stages. The numbersindicate the days after onset
of rash on which the pictures wer e taken. Papules are seen on
days 3 and 4; vesicleson day 5; pustuleson days7 and 9;
and, finally, scabson day 13.



Thedistribution of the smallpox rash isusually similar to
that shown here. It ismost dense on the face, arms and

hands, legs and feet. Thetrunk hasfewer pocksthan the
extremities.



Notein thisdlidethat the density of therash is
greater on the face than on the body.



Pocks are usually present on the palms of the hands
and on the soles of the feet.



This patient has chickenpox. Chickenpox isthe most
Important disease likely to be confused with smallpox.
It iscaused by a different virus.



FEVER
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In smallpox, fever ispresent for 2to 4 days beforethe
rash begins, while with chickenpox, fever and rash
develop at the sametime.

All the pocks of the smallpox rash arein the same stage of
development on any given part of the body and develop slowly.
In chickenpox, the rash develops more rapidly, and vesicles,
pustules, and scabs may be seen at the same time.



SMALLFOX

During thefirst day or two of rash it may be
Impossible, from the rash alone, to differentiate
smallpox from chickenpox.



On day 3, therash associated with each of the diseases
continuesto look very similar.



SMALLPOX

CHICKENPOX
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By day 5, however, it isperfectly clear that the patients
have different diseases. The patient with chickenpox
shows sever al different stagesof rash. Thereare papules,
vesicles and pustules present. However, all of the
smallpox lesions ar e at the same stage of development.
Most of the chickenpox lesions are small, between 1 and 5
mm, whilethe smallpox lesons are uniformly larger,
between 5 and 10 mm. The smallpox pustulesarefirm

and deeply embedded in the skin while the lesions of
chickenpox are much more superficial.
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By day 7, most of the chickenpox lesions have
already formed scabs and some scabs, in fact, have
already separated. Scabs over the smallpox lesions
have not yet formed.



On day 10 of therash, most of the chickenpox scabs
have fallen off, whilethe smallpox scabs arejust
beginning to form.

In chickenpox, the scabs may form asearly asday 3 or 4 of
rash and normally fall off by day 14.
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Chickenpox

In thisdide, picturesof therash of chickenpox and
smallpox are seen on each of four different days. day 3,
day 5, day 7, and day 10. Note again that the chickenpox
scabs have begun to form on day 7 while, in smallpox, no
scabs ar e observed even on day 10.



Thedistribution of rash isalso important in diagnosis. In
smallpox, more pocks usually occur on the armsand legs
than on the body. I n chickenpox, more pocks occur on

the body.

In smallpox, lesions are commonly found on the palms and
soles. In chickenpox, however, thereare very few or no lesions
on the palms and soles.



SMALLPOX CHICKENPOX

Therelative dendity of rash on different partsof the
body should be carefully observed. Thisdiagram
IHlustrates the differencesthat are usually seen.



In this picture of a patient with chickenpox, notethat
the patient has many pocks on hisback but very few on
hisarmsor hands.



In smallpox, however, the pocks are more dense on
thearmsand legsthan on thetrunk.



In smallpox (shown in the lower photograph), pocks
are usually present on the palms of the hands. In
chickenpox there may be few or no lesonson the

palmsof the hands.



Similarly, on the soles of the feet, the smallpox patient
may have many lesions but the chickenpox patient will
have few or none.
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Note again the particular pointsthat help to differentiate

smallpox from chickenpox:

—in smallpox, the fever precedestherash by 2to 4 days,
—the pockson any part of the body are at the same stage of
development, and they develop slowly,

—the pocks are more numerouson thearms and legsthan on the
body,

—the pocks are usually present on the palms and soles,

— death following smallpox is not uncommon, whilein
chickenpox death isvery rare.

When death occursin a patient in whom chickenpox has been
diagnosed, smallpox should always be suspected.



This patient first developed a rash 10 days beforethis
picturewastaken. What isthe diagnosis? Smallpox or
chickenpox? After discussion, it issmallpox.

Note: (1) the pocksareat asimilar stage of development in
each area (2) thedistribution of therash ischaracteristic for
smallpox, with mor e pocks on the face and extremitiesthan on
the body (3) although it isday 10 of rash, only a few scabs have
formed.



This patient develped a rash three days beforethispicture
was taken. What isthe diagnosis? Smallpox or

chickenpox? After discussion, it is chickenpox.

Note: (1) there are more pockson thetrunk than on the
extremities, a distribution of rash that is characteristic for
chickenpox (2) different stages of the rash ar e seen—papules,
vesicles, pustules and scabs (3) pustules and scabs ar e present
although it isonly day 3 of rash (4) most of thelesionsarevery
small in size.



This patient first developed a rash the day befor e this picturewas taken. What isthe
diagnosis? Smallpox or chickenpox? After discussion: At thistime, it isdifficult to make
a definite diagnosis smply from observation of therash. What other information might
provide important cluesto diagnosis?

After discussion: (1) If the patient had experienced 2 to 4 days of fever before onset of
rash, thiswould suggest that she has smallpox. If fever developed at thetime of rash,
the diagnosis of chickenpox would be morelikely. (2) Information asto whether the
patient had experienced either smallpox or chickenpox in the past would be helpful
since second attacks of either disease arevery rare. (3) If massvaccination of
populations has been resumed and the patient has a vaccination scar, the diagnosis of
chickenpox ismorelikely asfew cases of smallpox are observed in previousy
vaccinated per sons, especially those vaccinated within the preceding 5to 10 days. (4) A
history of contact during the preceding 2 to 3 weekswith either a case of chickenpox or
smallpox would provide valuable infor mation. Note, however, that even with these clues
to diagnosis, one may not be ableto decide definitely one way or the other. The patient
should beisolated and kept under observation. If the disease progresses as described for
smallpox, samples should be collected for laboratory diagnosis.



Thisisa picture of the same patient taken three dayslater.
What isthe diagnosis? Smallpox or chickenpox? After
discussion: It isnow perfectly apparent that the child has
smallpox. Note that the pocksare all in the same stage of
development and now, on day 5 of rash, characteristic
pustulesare present. Thedistribution of therash isalso
typical.



Thispatient first developed a rash six daysbeforethis
picturewastaken. What isthe diagnosis? Smallpox or
chickenpox? After discussion: It is chickenpox. Note: (1)
different stages of therash are seen; (2) scabsare already
present although it isonly day 6 of rash; (3) smallpox
vaccination scarsare seen, thus making it lesslikely that
the patient has smallpox.



